One important characterization of a complex phenomenon is given by the fluctuations in the "size" of the phenomenon over successive occurrences [16, 17, 18, 19] . We refer to neither spatial size (area, volume) nor something like the Saffir-Simpson category [20] ; rather, we seek a physically relevant measure of released energy. For a tropical cyclone, a reasonable proxy for this energy has been proposed by Emanuel [3], using the PDI, defined as
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where t denotes time and runs over the entire lifetime of the storm and v t is the maximum sustained surface wind velocity at time t. In available best-track records, measurements are provided at intervals of ∆t = 6 hours. Note that in this paper the PDI value is associated with an individual tropical cyclone, not with the total annual activity in some ocean basin [3] .
We analyze tropical cyclone best-track records for several ocean basins: the North Atlantic and Northeastern Pacific (from the National Hurricane Center [21] ), and the Northwestern Pacific and the Southern Hemisphere (from the Joint Typhoon Warning Center [22] ). We exclude the North Indian Ocean, due to the small number of storms in the most reliable portion of its records. We display in Fig. 1(a) the PDI probability density, D(PDI), normalized in the usual way Table   S1 ). Deviations from the power law at small PDI values can be attributed to the deliberate incompleteness of the records for "not significant" TCs, whereas the more rapid decay at large PDI values is associated with the finite size of the basin. That is, the storms with the largest PDI do The degree of similarity between the basins is truly remarkable, given the variety of formative processes at work. TCs in the Western Pacific (typhoons) develop principally from the monsoon, for example, while North Atlantic hurricanes are mainly associated with easterly waves (and the degree of association depends on the intensity of the hurricane) [8, 23] . In addition, each regional centre or agency follows different protocols in obtaining their data, using techniques which have gradually improved [9, 11, 12, 13] .
Nevertheless, the shape of the PDI distribution is robust over long time periods. Figure 1 (b) shows that this consistency holds over a period of at least 100 years in the North Atlantic (where the record is longest; corrections to the calibration of the maximum velocity do not alter this pattern, Supplementary Information, including Fig. S10 ). Thus, even though the database is certainly incomplete prior to the satellite era, and even more unreliable before aircraft reconnaissance began in 1944, the fraction of missed storms seems to be independent of PDI. This finding may appear counterintuitive until we consider the fact that a long-lasting tropical cyclone might be recorded as two shorter storms if its track is lost at some point. A power-law distribution is robust against such splitting of the data (Supplementary Information).
The existence of a simple statistical distribution that describes the whole spectrum of tropical cyclone sizes in different basins over a long period of time (apart from incompleteness and finite size effects) reflects a startling degree of unity in the phenomenon; the small tropical depressions are described in the same way as the full developed most severe storms. Moreover, a robust powerlaw distribution is the hallmark of scale invariance [18] : there is no typical tropical cyclone PDI, up to the maximum allowed in a given ocean basin. The fact that all scales are equally important for energy dissipation poses a great challenge to the modelling of this complex phenomenon, and even to large-scale global climate simulations [15] .
Scale invariance can occur in processes where perturbations propagate through a critical (i.e., highly susceptible) medium [16, 17, 19] . Thus, our result could indicate that the atmosphere, or perhaps the ocean-atmosphere system, is close to a critical state. In fact, this idea is not new; already in the 70's it was suggested that atmospheric convection takes place in a near-unstable environment [24] . Much more recently, Peters and Neelin have demonstrated the existence of a non-equilibrium stability-instability transition to which the state of the atmosphere is attracted [25] . Some properties of this transition can be obtained from static images of convecting cloud fields [26] or local observations of precipitation [27] . These findings support our complex-system approach to tropical-cyclone evolution; in correspondence, we provide a complementary perspective to the puzzle that these atmospheric processes constitute.
In addition, an important property of critical systems is that perturbations can evolve while keeping a delicate balance between growth and attenuation, resulting in sudden intensifications and deintensifications. Although recent years have seen considerable improvement in the prediction of tropical cyclone trajectories, reliable forecasts of their intensities have not yet been achieved [28, 29] . This failure may not be just due to technical limitations; it may be a fundamental feature of the criticality of tropical cyclone evolution.
Tropical cyclone activity shows large interannual variability. One important factor controlling such variability is sea surface temperature (SST ). We average SST from the Hadley Center [30] over the same spatial areas and months in the TC season than Webster et al. [5] in order to get an annual (so, seasonal) SST value for each basin; then, we separate the PDI density into two contributions, one for years with SST above its long-term mean value SST (i.e., high SST ) and another one for SST below SST (low SST ). Remarkably, for the North Atlantic and the Northeastern Pacific, the resulting distributions have essentially the same shape as the distribution for all years but with a difference in scale: high-SST years are characterized by a larger value of the finite-size cutoff, and conversely for low-SST years, as can be seen in Fig. 2(a) . The other two basins show much minor PDI variation with SST .
If we rescale each conditional distribution by a power of its mean value, PDI , such that PDI → PDI/ PDI ν and D(PDI) → PDI β D(PDI), with ν = β = 1 for α ≤ 1, and ν = 1/(2−α) and β = α/(2 − α) for α > 1, it becomes apparent that, for each basin, both distributions share a similar shape, as shown in Fig. 2 shows that the increase in PDI comes mainly from an increase in the velocities, most apparent in the range above about 100 knots (i.e., corresponding to category 3 hurricanes and beyond [5] ), in comparison with years of low SST ( Supplementary Information, Fig. S11 ).
An analogous study can be done as a function of the so-called MEI index [31] , which quan- It is a well-known fact that individual years of high (or low) TC activity cluster into longer periods of predominantly high (or low) activity. For example, the North Atlantic has seen extraordinarily high activity between 1995 and 2005, which has been linked to global warming through an increase in the sea surface temperature [3, 5] . The issue is nonetheless controversial [4, 6, 11] . 
